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MN NTAIN THE MK18AL HYDCRALLI C SYSTEM

LEARN NG CBJECTI VES

1. Termnal Learning bjectives: @ ven an M8/ 18Al, tools, test equi pnent, and
references, repair a faulty MKI8 hydraulic system per the references. (3521.13.27)

2. Enabling Learning (bj ecti ves:

a. Gven an MK48/18Al, tools, test equipnent, TM09470B-20/2 and T™M
09470B- 34/ 3, test the MKI8AL hydraul i c systemconponents for serviceability,
per the references. (3521.13.27d)

b. dven an M48/18A1, tools, test equi pnent, TM09470B-20/2 and T™M
09470B- 34/ 3, performadj ustnents on the MKI8AL hydraul i ¢ system conponent s,
per the references. (3521.13.27e)

c. Gven an MK48/18Al, tools, test equi pnent, TM09470B-20/2, and
TMD9470B- 34/ 3, repl ace conponents of the MKI8BAL hydraul i c system per the
references. (3521.13.27f)

d. dven TM09470B-20/2, TM09470B-34/3, and partial statenents
pertaining to the MKI8AL hydraul ic system conplete the partial statenents to
describe the procedures used to di agnose a nal functioni ng MKIBAL hydraul i c
system per the references. (3521.13.27Q)

QJTLI NE

1. OBERMBEWAND PR ND PLES G- CPERATI ON GF THE HYDRALLI C SYSTEM COMPONENTS

a. The ng or hydraulic conponents used on the MKL8AL are:
(1) WManual control valves located on the left side,

(2) Hydraulic filter to maintain cleanliness of the hydraulic system
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(3) Pressure intensifier that increases the hydraulic pressure,

(4) Min frane cylinders used to raise and | ower the | oad handl i ng
system (LHS nain franeg,

(5 Hook armcylinders used to pivot the LHS hook armattached to the
nain frane, and

(6) Wnch that is driven by a hydraulic notor.

b. Hydraulic oil for the MKIBAL hydraulic systemis provided by the M43
through a supply hose and returned to the hydraulic reservoir through a
return hose. Hydraulic oil under pressure fromthe M48 passes through the
intensifier to increase pressure because of the heavy | oads carried by the
MK18AL. Fomthe intensifier, oil passes through the filter, then on to the
nanual control val ve assenbly. Wen a manual control |ever on the val ve
assenbly is activated, it directs oil to the nain frane cylinders, hook arm
cylinders, or the wnch notor, to raise or |ower a |oad.

2. | DENM H CATION  LGCATI AN AND FUNCTI ON G- THE HYECRALLI C GOMPONENTS USED
QN THE MWKI18AL

a. Pressure Intensifier

(1) The pressure intensifier consists of the followng three parts:
(a) Inlet nmanifold,
(b) Intensifier, and
(c) Intensifier control.

(2) The inlet nanifold receives the hydraulic oil fromthe MKA48 at a
flowrate of 20 gpm

(3) The intensifier unit is a unique conponent. The intensifier can
increase the incomng hydraulic oil pressure fromthe Md48 from3200 psi to
the naxi numrelief valve setting of 4200 psi .

(4 Theintensifier is controlled by an internal pressure val ve and
check valve. Increased | oad to the MKIBAL hydraul i c systemrequires an
increase in oil pressure; the pressure val ve activates to furnish the
increase by redirecting the flowof ol internally.

b. Hgh Pressure Hlter
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(1) Hgh pressure oil fromthe intensifier passes through the filter.
This filter is a replaceabl e el enent type. To access the el enent, the bow,
which is sealed wth an "O-ring and a back-up ring, nust be renoved. A
drain plug is provided at the bottomof the bow .

(2) ABS50 psi by-pass valve is located in the filter head. The by-
pass valve wll open when restrictioninthe filter el enent has reached the
val ve setting.

(3) Aways use the correct el enent to assure proper filtration.
Gontamnation and poor filtration cause nost of the hydraulic system
failures.

c. ontrol Val ves

(1) Ater filtering, the hydraulic oil goes to the nanual control
val ves, which provide individual controls for the hook arm nain frane, and
w nch hydraulic circuits. Al hydraulic oil goes through a safety val ve
first, then to the hydraulic circuit through its control. Each circuit has a
proportionate control that varies output dependi ng on the anount of nanual
control valve handl e travel. The function of each valve is as foll ows:

(a) The safety valve acts as a "Dead Min Safety” and nust be
held in the ON position for the remai ning hydraulic controls to operate.
This is acconpl i shed by controlling the hydraulic oil pressure fromthe punp,
prior to entering the renai ning control val ves.

(b) The nmain frane | cad/ unl cad val ve extends and retracts the
nain frane cylinders to raise or lower the nain frane.

(c) The hook arml oad/ unl oad val ve extends and retracts the hook
armcylinders, noving the hook armup or down.

(d) The wnch in/out val ve controls the wnch cable operation in
or out and i s uni que because of a 2537 psi relief built into the val ve for
W nch operati on.

(2) Each control val ve consists of three parts which are the:

(a) Body, containing the val ve directional spool and ot her
internal val ves,

(b) Lever housing, wth the nanual |ever attached which controls
the directional spool nanually, and
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(c) Solenoid assenbly, used to control the spool electrically by
the remote control unit (RA).

(3) For RQUJ operation, the solenoid controls the directional spool
and pilot oil pressure in the solenoid assenbly. The pilot oil pressure, in
turn, noves the val ve directional spool during operations using the ROU

(4) The sol enoid assenblies for the nain frane, hook arm and w nch
valve are the sane. The sol enoid assenbly for the safety valve is different.

(5) Each of the body sections are different internally. The body
section for the wnch control also has the internal pressure relief that is
necessary for the w nch hydraul i c system

(6) A the end of the bank of val ves, attached to the safety val ve,
is the inlet cover assenbly. This assenbly contains a pressure relief valve
that limts systemcapabilities and a pressure-regul ating val ve for the pil ot
pressure system

(7) I'n between the safety val ve section and nain frane section is an
adapt er bl ock which has a port for the pilot pressure electric swtch. This
sw tch, when closed by pilot pressure, provides voltage to the hour neter for
recording operation tine for the MKI8AL hydraul i c system

(8) Another inportant valve is the check valve, located in a nanifold
behi nd the control valves. This check valve, whichis in the valve return
line, senses the back pressure froma plugged hydraulic cool er on the MA48.
Wien this occurs, the check val ve by-passes the hydraulic cool er and sends
the return hydraulic fluid fromthe MKI8BAL directly back to the hydraulic
reservoir. The val ve by-passes at 50 psi .

d. Min Fane G/linders

(1) There are two nain frane cylinders that attach to the LHS frane
and nain frane. They are conventional -type, doubl e-acting cylinders,
utilizing a piston wth rings and seal s.

(2) A the head end of each cylinder, there is a nanifold that
directs the oil into and out of the cylinder. This nanifold al so contains
the foll ow ng val ves:

(a) Two counterbal ance val ves (simlar to hol ding val ves) that
hold the load in the event there is a loss of hydraulic pressure,
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(b) Anelectrically activated transit val ve and sol enoid used
torelieve pressure on both ends of the cylinder when the MKIBAL is in
transport, and

(c) Four check val ves, which are part of the transit val ve
system

e. Hok AmGlinders

(1) There are two hook armcylinders that attach to the hook armand
nain frane. They are conventional -type, double-acting cylinders utilizing a
piston wth rings and seal s.

(2) A the head end of each cylinder is a manifold that directs oil
into and out of the cylinder. The nanifold al so contai ns two count er bal ance
val ves which wll hold the load in the event of a hydraulic pressure |oss.

f. Hydraulic Wnch

(1) The wnch consists of a hydraulic notor, valve nanifold, wet
brake, and gear case.

(2) The hydraulic notor is a gear-type unit. It converts hydraulic
power, delivered by the M8, into nechanical power. Speed of the notor is
controlled by the hydraulic fluid flowin gomand the pressure in psi that
can be devel oped determnes power.

(3) The valve nanifold directs the oil into and out of the hydraulic
notor, but it perforns two other functions for the wnch operation wth
internal val ves.

(a) ne valve is the counterbal ance valve. This valve limts
the speed of the hydraulic notor during unl oadi ng (W nching out) operations
to conpensate for the load. Speed limting is acconplished by controlling
the hydraulic oil pressure at the inlet and outlet of the notor. During
| oadi ng operations (w nching in), the counterbal ance val ve allows free fl ow
inand out of the notor. The counterbal ance val ve assures control of the
| oad and actual |y works |ike a brake.

(b) Another valve, internally inthe nanifold, is a shuttle-type
valve that is used to control the wnch brake.  The wnch brake is a mul ti -
disc, wet-type that is spring-applied and hydraulical ly-rel eased. Wth no
hydraulic pressure, the brake is applied. Wen the control valve is
positioned for wnching in, oil pressure wll be directed to the notor and
also to the brake, by the shuttle valve. Wien the control valve is
positioned for wnching out, oil is directed to the notor and al so to the
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brake, by the shuttle valve noving in the other direction. The shuttle val ve
is not renovabl e.

(4) The wnch brake, as discussed above, is a multi-disc wet-type.
Wthout hydraulic pressure of at |least 270 psi, the spring force on the
friction discs wll generate the braking force. This force is sufficient to
hold the rated | oad of the wnch. Therefore, should pressure be |ost due to
sone hydraul i c conponent failure, the brake will set and imediately retain
the load until pressure is restored. It is not recommended that this itembe
repaired in the field.

(5 The gear case is the wnch drum Gears inside, used for gear
reduction, increase the torque furnished by the hydraulic notor to drive the
drum The gears runin an oil bath wthin the drum

g. Hydraulic System Schenatic

(1) This synbolic diagramof the hydraulic systemconponents ties
toget her the hydraul ic system

(a) The MK48 supplies hydraulic power fromits hydraulic system
to the MKIBAL pressure intensifier. Sone of the hydraulic oil returns to the
MK48 when the pressure is being intensified.

(b) Fomthe intensifier, hydraulic oil goes to the control
val ve body. At the val ve body, the inlet section contains relief and flow
control val ves.

(c) This next section contains the safety val ve and when
activated, oil flows to al of the control val ve secti ons:

(1) Main frane,
(2) Hok arm and
(3) Wnch.

(d) Wth the safety val ve activated and any of the other val ves
activated, oil wll flowto and fromthat particular cylinder or wnch in the
nanner in which the lever is noved. There is a supply and return line on the
vehicle. This picture is only synbolic.

(e) For remote control operation, the safety val ve and any of

the other three valves wll be activated electrically. The snall electrical
synbol signifies the electrical part of each val ve.
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(f) Return oil fromthe val ve body goes back to the M48.

(2) Next, we wll work wth the actual MKI8AL hydraul i ¢ schenatic
that wll be nodified to show various hydraulic circuits col or-coded.

(a) Hydraulic circuits are to be col or-coded according to a
color key. For exanple, use orange for |ow M48 pressure, red for

intensified pressure, green for supply and return oil, and yellow for pilot
pressure.

(b) The various hydraulic synbols wll be expl ained as the
hydraulic circuits are traced.

(c) Al the hydraulic circuits shoul d be expl ai ned.

3. MANTENANCE RESPONS Bl LI THES RELATI VE TO THE MK18AL HYDRALLI C SYSTEM

a. Miintenance personnel are responsible for troubl eshooting, repairing,
and replacing all hydraulic conponents. Sone of this nai ntenance invol ves
third echel on capability.

b. The conpl ete hydraulic systeminvol ves the Md48. For any
troubl eshooting, repairs, or replacenent of parts on the MK48 hydraulic
system it is necessary to refer to M48 techni cal nanual s.

(1) Quganizational Mintenance. Qganizational naintenance personnel
have the responsi bility of troubl eshooting nal functions and i nspecting all of
the hydraul i ¢ conponents. The Organizational nechanic is specifically
responsi bl e for repl acing the:

(a) Hydraulic filter,
(b) Hlter head assenbly, and
(c) Hoses and tubes.

(2) Internedi ate Ma ntenance. |Internedi ate nai nt enance personnel are
responsi bl e for troubl eshooting nal functi ons and:

(a) Hook armcylinder nanifold repair,
(b) Hook armcylinder repair or repl acenent,
(c) Miin frame cylinder nanifold repair,

(d) Min frane cylinder repair or repl acenent,
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(e) Check valve repair or repl acenent,
(f) Pressure intensifier repair or replacenent, and
(g) Manual control valve repair or replacenent.

4. D AGNEE A MALFUNCTT ON NG HYERALLT C SYSTEM

a. Troubl eshooti ng Procedures

(1) Qhapter 2, paragraph 2-8 of TM09470B-20/2 contai ns the
t roubl eshoot i ng procedures, troubl eshooting synptons i ndex, and nal functions.
For each nal function, there is a test or inspection, plus the corrective
action.

(2) To troubl eshoot a nal function, proper procedures are inportant.
These procedures are:

(a) ptain as nuch information fromthe operator as possibl e
about the nal function.

(b) Never overlook the possibility that the problemnay be of
sinple origin and repaired wth a sinpl e adj ust nent .

(c) We all available test equipnent to help find and | ocate
troubl es.

(d) Wenever possible, isolate the systemfirst and then the
conponent causi ng the nal functi on.

(e) Renenber, for every failed part there is a cause. Wienever
possi bl e, determne the cause of the failure before assumng the nal function
is fully repaired.

(f) Wse standard hydraulic theories and principles when
t roubl eshooti ng the RBU

(g0 To quickly find the troubl eshooting procedure, you need to
use the Troubl eshooti ng Synptomindex. To use this index, first determne if
the nal function is present using the renote control unit (R3) only, or if
the nal function al so occurs using the nanual controls. Then find the |isted
synpt omwhi ch best nat ches your actual synptom Wiere the nal function occurs
using the RUonly, find alisted synptomwth an Xin the RBMOE col unm and
nothing in the MANUAL col umm. Were the nal function occurs using the RQU and
the nmanual controls, find a listed synptomwth an Xin both the RBMOIE and
MANNUAL col umms.  To determine if the nmal function occurs using the ROU and
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usi ng the manual controls, disconnect the RAJthen check the systemoperation
using the manual controls. For this | esson on the hydraulic system "renote
and nanual " control type nal functions w il be di agnosed.

(h) Follow each of the nal function steps (tests). Skipping
steps wll ensure inproper results.

b. Troubl eshooting Notes In the troubl eshooting tests there are
several notes that are inportant. This list highlights these notes.

(1) As a "warning", to prevent yaw steering novenent and personal
injury, nake sure that the transmssion shift lever is in neutral and the
parking brake is set before performng any troubl eshooting test.

(2) Wen checking the hydraulic operating pressure at the | oad sense
port, use a 0-5000 psi gage. Renenber that the systemoperating pressures
can be as high as 4200 psi. Be careful when di sconnecting any hydraulic
conponent s that coul d be under pressure.

(3 Keep in mnd contamnation. A ways clean the area before
renoving a hydraul i c hose or fitting to nake a pressure check.

(4) Make sure the auxiliary/steering selector valve is in the
auxi | iary position.

(5 Do not start the engine unless told to do so in the tests.

c. Milfunction - Hok A)emDoes Not Mbve (Renote and Manual )

(1) Wsing TM09470B-20/ 2, paragraph 2-8, find this nmal function in the
synptomindex. Read the warnings and notes careful |y before naking the
tests.

(2) Install a gauge as listed in the test procedure. Renenber, there
is no hydraulic oil supplied until the auxiliary/steering selector valve is
inthe auxiliary position.

(3) Verify that all lines and fittings are not danaged or |eaking. A
damaged or ki nked hose coul d cause a systemto operate slowy.

(4) Followeach test step, in sequence, to identify the problem

(5 |If the problemis not found, continue the testing in
TM09470B- 34/ 3, paragraph 2-2, again starting wth the index.
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d. Milfunction - Hok A‘rmdoes not Lhl oad (Renote and Manual )

(1) Again, find the page for troubl eshooting this nal function fromTM
09470B- 20/ 2, paragraph 2-8, synptons i ndex.

(2) Read the warnings and notes thoroughly as serious personal injury
can result if vehicle is not set up properly for the followng test.

(3) VWerify that all lines and fittings are not danaged or | eaking.

(4) Renenber how dirt and contamnation affect a hydraulic system
Wpe al| areas clean before renoving or working on any conponents.

(5) Followeach test step closely in order to identify the probl em

(6) If the problemis not found, continue the testing in
TMQ9470B- 34/ 3, paragraph 2-2, starting at the index.

e. Milfunction - Hook Am Min Fane, and Wnch Mve Sowy (Renote and
Manual )

(1) Locate the troubl eshooting page w thin TM 09470B- 20/ 2,
paragraph 2-8, synptomi ndex.

(2) Thoroughly read all warnings, cautions and notes for this
procedure as serious personal injury can result if vehicle is not set up

properly.
(3) Followeach test step closely in order to identify the probl em

(4) 1If the problemis not found, continue the testing in TM 09470B-
34/ 3, paragraph 2-2, starting at the index.

5. REPLACEMENT G- HYCRALLI C GOMPONENTS

a. Hok AmGlinder Manifol d

(1) Prepare the required parts as listed in TM09470B- 34/ 3,
par agraph 11- 3.

(2) B ock the wheels of the truck to prevent personal injury.
(3) Raise the main frane and support it wth a wooden bl ock. H ace a

drain pan under manifold to catch oil |eakage. Tag and nark the hoses before
renoving them GCap the hydraulic hoses after di sconnecting them
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(4) Renove the two hoses and Grings fromthe two adapters and
discard the Grings. Do this carefully because the hook armcyl i nder
nanifold wll have hydraulic pressure behind it. Loosen the screws equal |y
and cover the nanifold wth a clean rag to prevent personal injury fromoil

spr ay.

(5 Renove the four screws, |ockwashers, and hook armcyli nder
nani fol d fromthe hook armcylinder.

(6) Renove the two Orings fromthe nanifold and discard the Orings.

(7) Once the nanifold is renoved, disassenbl e the adapters, plugs,
and counterbal ance valves. dean all the parts, follow ng the cleani ng
procedures listed inthe TM Use caution; do not allowany foreign natter to
enter into the nanifold or cylinder parts.

(8) Inspect the nanifold for any danmage and replace it if necessary.

(9) Wing new Grings and | ock-washers, lubricate the Grings and
install all parts in the reverse order of renoval.

(10) perate the systemto verify proper installation.

b. Pressure Intensifier Assenbly Repl acenent

(1) Renove the renote control receiver to access the intensifier
assenbl y.

(2) Renove all of the intensifier tubes and fittings.

(3) Qut the cable ties as required, and place a drai n pan under the
tubes, hoses, and pressure intensifier, to catch the oil |eakage.

(4) Renove the four |ocknuts and washers that hold the intensifier
assenbly to the nounting plate, while an assistant supports it. The
intensifier assenbly is heavy. A so notice the washers between the
intensifier and the nounting pl ate.

(5) Aiter renoving the intensifier, inspect the intensifier for any
damage and then repair or replace it as necessary.

(6) Installation of the intensifier assenbly is done in the reverse
order of renoval .

(7) Qperate the systemto verify proper installation.
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c. Munual ntrol Val ve Renoval and Repair.

NOTE Before renoval of the nanual control valve, the renote control

recei ver, pressure swtch, control val ve harness, and the nanual control

val ve tubes and fittings nust be renoved. A so the handl e shaft to base nust
be nat ch- nar ked.

(1) Loosen the four nuts on the handl es and renove the handl es and
nuts fromthe handl e bases.

(2) Loosen the four screws and renove the bases fromcontrol the
val ve.

(3) Renove the six hoses and six Orings fromthe adapters. Be sure
tonark all of the hoses as required and cut the cable ties as required. To
catch oi|l | eakage, place a drain pan under the tubes, hoses, and nanual
control valve. GCap and plug all hoses and ports when renoved.

(4) Renove the six adapters and Orings fromthe nanual control
val ve.

(5) Renove the four screws, |ockwashers, washers, and nanual control
val ve fromthe hydraulic bracket wth the aid of an assistant. Mnual
control val ve wei ghs 56 | bs.

(6) D sassenble the control valve. Refer to paragraph 11-10 (Mnual
Gontrol Valve Repair) in TM09470B-34/3 for detailed instructions for
di sassenbl y, inspection, and assenbly of the control val ve.

(7) P ace a drain pan under the nmanual control valve to catch oil
| eakage.

(8) Once the control valve is reassenbled, install it on the
hydraul i ¢ bracket .

(9) Install the adapters wth new Orings.

(10) Install the hoses and repl ace the cable ties as required.

(11) Install the bases and handl es on the nanual control val ve.
NOTE  Position the handl es at the positions narked during renoval . Early

nodel handl e bases are retained only by tightening the handle. Newer handl e
bases are retained by tightening a clanp screwin the base.

(12) Install the nanual control val ve tubes and fittings.
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(13) Install the pressure swtch.
(14) Install the renote control receiver.
(15) Install the control val ve harness.

(16) Check and add hydraulic fluid as needed.
(17) Gonduct an operational check.

Hydraulic Hlter Repl acenent.

NOJE P ace a suitable container under a filter to catch hydraulic oil.
Early nodel s have a nachi ned head assenbly; |ater nodel s have a cast head
assenbly. Al parts are interchangeabl e, wth exception of the bow .

(1) Renove the drain plug and Oring fromthe bow by turning it
counterclockw se. Drain the bow conpletely discard the Oring.

(2) Renove the bow and filter el enent fromthe head assenbl y.
Dscard the filter el enent.

NOTE  |If the bow was |eaking, renove the Oring and backup ring fromthe
head assenbly. DO scard the Oring and backup ring.

(3) Qean all parts and repl ace themas necessary.
(4) Install a newbackup ring and OGring if it was renoved earlier.
(5 Position anewfilter assenbly on the head assenbly.
(6) Install the bow on the head assenbl y.
(7) Install the drain plug wth a new Gring in the bow .
REFERENCES
LI 2320-12/9 S P 1
LI 2320-12/9B
TM2320-20/12 SIP 1

TM2320-34/13 SP 1
TM 2320- 34/ 13A
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